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ABSTRACT 

Background: multiple sclerosis (MS) is an inflammatory disorder of the brain, spinal cord, and optic nerves. 
MS affects more than two million people worldwide; sleep disorders are very common in the general 
population; their high prevalence rate suggests that MS patients will certainly be suffering from comorbid 
sleep disorders. 

Objective: study the prevalence of sleep disorders among MS patients by clinical and Polysomnography 
(PSG) studies. 

Patients and Methods: twenty-five MS patients and 12 healthy controls were examined by expanded 
disability status scale (EDSS) for functional disability, Pittsburg sleep quality index (PSQI) for sleep 
quality, Epworth sleepiness scale (ESS) for excessive daytime sleepiness, international restless leg syndrome 
scale (IRLSS) for restless led syndrome (RLS). PSG studies were done for all subjects for assessment of 
quality of sleep and sleep parameters. Magnetic Resonance Imaging (MRI) Brain was done for MS patients g 
to subtype it according to McDonald criteria 2010. 

Results: seventy six percent of MS patients had poor sleep quality according to PSQI (8.6 +3.7). While 
44% had excessive daytime sleepiness according to ESS (12.2+3.6) and 40% had RLS according to IRLSS. 
Patients with progressive MS (PMS) either primary (PPMS) or secondary (SPMS) subtypes had poorer sleep 
quality index and excessive daytime sleepiness compared to relapsing remitting MS (RRMS) subtype. PSG 
study showed decreased total sleep time (TST) and sleep efficiency index in MS patients with prolonged 
sleep latency and decreased rapid eye movement (REM) latency and higher total arousal index and periodic 
limb movement (PLM) index than control. EDSS of MS patients had positive correlation with PSQI and 
ESS. Also EDSS had inverse correlation with TST and sleep efficiency index on PSG. 

Conclusion: sleep disorders are prevalent among MS patients. PPMS and SPMS patients showed more 
prevalence of sleep disorder than RRMS with poorer sleep parameters on PSG. 

Keywords: Multiple Sclerosis (MS), Polysomnogram (PSG), Pittsburg sleep quality index (PSQD), 
Epworth sleepiness scale (ESS), international restless leg syndrome scale (IRLSS), expanded disability 
status scale (EDSS). 


INTRODUCTION 

Complex interactions between genetic and 
environmental factors are implicated in the 
pathogenesis of Multiple sclerosis (MS) which is an 
inflammatory disorder of the brain, spinal cord, and 
optic nerves of unknown etiology “?).MS develops 
between the ages of 20 and 40years with average 
age of 30years and women are twice more affected 
than men “.Two million people and more have MS 
worldwide with the highest prevalence rate in 
North America and Europe ®. 

MS considered to be the most common 
disabling non-traumatic neurological conditions in 
young adults according to the World Health 
Organization (WHO) ®%®, Sleep disorders are very 
common in the general population. The 
prevalence of sleep apnea syndrome is 4% among 
men and 2% among women in the workforce ™. 
While, the prevalence of restless leg syndrome 
(RLS) is 10.6% with women more affected than 
men ®), Insomnia is prevalent among 6 to 18% of the 
general population ®.The high prevalence rate of 
sleep disorders suggests that MS patients will 
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certainly be suffering from comorbid sleep disorders 
as does a large part of the general population. Also; A 
causative link between MS and some sleep disorders 
have been postulated; for example, the prevalence rate 
of RLS is four times higher in MS than in the general 
population “, And some MS patients present 
narcolepsy-like symptoms. But; it is difficult to 
differentiate if these sleep disorders are due to MS or 
independent of it (e.g. idiopathic narcolepsy) “. sleep 
disorders were present among 74% of consecutive MS 
patients in a recent polysomnographic cross sectional 
study (49 out of 66 patients) “”. 


AIM OF THE STUDY 

- To assess the quality of sleep and prevalence 
of sleep disorders in patients with MS by 
clinical and PSG studies. 

- To evaluate the severity of sleep disorders 
between RRMS and PMS patients. 


PATIENTS AND METHODS 

Study Design: A case control study. 

Study Period: Between October 2015 and January 
2017. 
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Study Place: Al Zahraa (Al-Azhar) University 
hospital. 

Study Cohort: The patients (Cases) group included 
25 patients diagnosed with multiple sclerosis (MS) 
according to McDonald 2010 criteria‘)selected from 
inpatient ward and outpatient clinic of neurology 
department of Al Zahraa University hospital and the 
control group included 12 apparently healthy 
volunteers of matched age and sex. 

Inclusion criteria: 

Patients diagnosed as definite MS according 
to revised McDonald criteria 2010 eitherRRMS or 
PMS subtypes (PPMS or SPMS). 

Exclusion criteria: 

Patients with premorbid systemic diseases 
(renal, hepatic, Cardiac, Pulmonary and DM), 
Other neurological diseases (Stroke, Epilepsy, 
Dementia and Neuromuscular diseases), Iron 
deficiency Anemia, Other chronic diseases like 
malignances, patients with primary sleep disorders 
prior to diagnosis of MS, patients taking 
medications which interfere with normal sleep habit 
and any disease known to cause sleep disorders 
were excluded from this study. 

Methods: 

All patients included in this study were 
subjected to: 

Full medical history with general examination. 
Neurological assessment including history and 
complete neurological examination focusing on 
age at onset, duration of illness, course of 
disease and annual relapse rate. 

Neurological disability was evaluated and 
scored by using the Expanded Disability Status 
Scale (EDSS) “. 

Laboratory investigations were done for 
patients and controls including: Complete blood 
picture (CBC), Fasting blood glucose levels 
(FBS), Lipid profile, Liver function (LFTs) and 
Kidney function tests (KFTs) to exclude 
systemic diseases. 

Magnetic resonance imaging (MRI) of the brain 
and spine were performed for patients using 
General Electric Medical System Signal 1.5 
Tesla, the results of T1, T2 -weighted spin echo 
images, FLAIR pulse sequences and post 
contrast T1 sequences were obtained and all 
patients fulfill the MRI criteria for definite MS 
according to Mc Donald 2010 criteria“. 

Sleep is assessed for all patients and control 
groups by the: 

Pittsburgh Sleep Quality Index (PSQD) “*) to 
assess quality of sleep, a score of (5) or more is 
indicative of poor sleep quality. 

Epworth Sleepiness Scale (ESS) “® to assess 
excessive daytime sleepiness, a score of (10) or 
more is indicative of hyper somnolence. 
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International Restless Legs Syndrome Rating 
Scale (IRLSS) “® for the presence of restless 
legs syndrome (RLS). 

All patients and controls were subjected to 
nocturnal Polysomnography (PSG) examination (from 
10 pm to 7am), PSG is a recording of multiple 
parameters relevant to sleep. The PSG was performed 
in our sleep laboratory using (40 channel Neuron- 
spectrum-Sequipment, Russia), in a sound-attenuated 
room with temperature control. Patients were required 
to maintain their daily routine habits, including diet 
and therapeutic drug intake. PSG involves monitoring 
and recording _Electroencephalogram (EEG), 
Electrooculogram (EOG), electromyography (EMG) 
and other physiologic data used to analyze sleep 
architecture, cardiopulmonary function and limb 
movements in sleep. 

Analysis of sleep data: PSG was scored according 
to slandered manual for staging normal sleep of 
Rechtschataffen and Kales “”.The analysis of 
sleep data consist of report generation and 
hypnogram. 

The recording was scored: 

e Sleep stages, they were scored according to 
the standard scoring system for sleep stages 
done by Rechtschataffen and Kales ©”. 


e Time in bed (TIB). 

e Total sleep time (TST). 

e Sleep efficiency (TST / Time in bed X 100). 

e Sleep onset latency. 

e REM latency. 

e Percentage (%) of TST in each stage (S1, S2, 
SWS and REM). 

e Number of awakenings more than 2 minute 
duration. 

e Attacks of central apnea. 

e Attacks of obstructive apnea. 

e Attacks of hypopneas. 

e Apnea/Hypopnea index (AHI); equals number 
of episodes of apnea and hypopnea per hour of 
sleep. AHI more than five per hour (5/hour) is 
considered pathologic. 

e Periodic Limb Movement index (PLM): PLM 
index equals the number of PLM episodes 
during the night) TST. A PLM index above 
fifteen per hour (15/hour) is considered 
pathologic. 

e Lowest Oxygen saturation. 

e Oxygen desaturation events/hour: No. of 
oxygen desaturation events / TST x 100. 
Where, oxygen desaturation event is detected 
when the oxygen saturation fell at least 4%. 

Statistical analysis 


Data were analyzed using Statistical Program 
for Social Science (SPSS) version 18. Quantitative 
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data were expressed as mean+ standard deviation 
(SD). Qualitative data were expressed as frequency 
and percentage. Independent-samples t-test was used 
when comparing between two means, and one way 
test (ANOVA) was used when comparing between 
more than two groups. 

Chi-square (7) test was used in order to 
compare proportions between two qualitative 
parameters, Pearson's correlation coefficient (r) test 
was used to describe the degree of correlation between 
two variable, the sign of correlation coefficient (+,-) 
defines the direction of the relationship either positive 
or negative. The probability and significance (p value 
<0.05 was considered significant, p <0.001 was 
considered high significant and p >0.05 was 
considered non-significant). 


Ethical Consideration: 

All subjects were informed of the general aim 
of the study and their participation was fully 
voluntary. Informed consent had been obtained and 
approved by the ethics committee for clinical 
research of faculty of medicine Azhar University 
for girls. 


RESULTS 


The study was carried out on 25patients 
with definite MS. Eleven males (44%) and 14 
female (56%) with mean age (32.7+9.7) years. 
The mean age at the onset of disease was 
(25.6+8.7) years and duration of disease ranged 
from 2 years to 12 years with mean (6.4 +2.4) years 
with annual relapse rate (ARR) ranged from one 
attack per year to 3 attacks per year with mean 
(1.70.8) attacks per year. The mean score of 
Expanded Disability Status Scale (EDSS) was (3.6 
+ 0.85).The patients group divided into three MS 
subtypes according to McDonald criteria with 14 
RRMS patients (56%); 7 SPMS patients (28%) and 
4 PPMS Patients (16%). 

The site of MS Lesions in MRI Brain 
were variable; where 22 (88%) of the patients have 
periventricular lesions; While 12 (48%) have Brain 
stem lesions;8 patients (32%) have cerebellar 
lesions; 10 patients (40%) had contrast 
enhancement lesions; 6 patients (24%) had black 
holes in T1w images and Spine lesions were present 
in 6 patients (34%). 

As regards RLS; 10 patients (40%) had restless 
leg syndrome (RLS) according to the 
IRLSS,Table(1) 


Table (1): Demographic and Descriptive data of the patients group 


Demographic Data 


Age (years) 
Sex (Male/ Female) 


32.749.7 


11 (44%)/ 14(56%) 


Clinical data of the patients | 
| TypeofMS S G 


Distribution of MRI brain lesions (%) 


oS 2 
22(88% 


12 (48% 


Black holes 6(24% 
MRI Spine lesions 6(24% 


) 
) 
) 
) 


Restless leg syndrome (IRLS)scale 
Patients with RLS 


) 
) 
) 
10(40%) 
) 
) 


Pe 
10(40% 


MS; Multiple sclerosis, RRMS; Relapsing Remitting MS, SPMS; Secondary Progressive MS, PPMS; Primary 
Progressive MS, EDSS; Expanded disability status scale. RLS; Restless leg syndrome 

Nineteen MS patients (76%) had poor sleep quality according to the Pittsburg sleep quality index (PSQD 
with mean score (8.6 +3.7) and 11 MS patients (44%) had excessive daytime sleepiness (i.e. Hypersomnia) 
according to the Epworth sleepiness scale (ESS) with mean score (12.243.6) with highly statistically 
significant difference between Patients and control group (P <0.001; 0.009 respectively), Table (2). 
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Table (2): Comparison between patients and control as regard quality of sleep and excessive daytime 
sleepiness 


Control 
(n=12) 


Patients 


(n=2S) p-value 


Pittsburgh Sleep Quality 


n 19(76%) 
8.6 +3.7 
n 11(44%) 
12.2+3.6 


Index 4.5+1.9 
Mean+SD 
Epworth Sleepiness Scale 


Mean+SD 





8.83 +2.8 

















Patients with progressive MS (PMS) either primary or secondary subtypes had poorer sleep quality index and 
excessive daytime sleepiness compared to relapsing remitting MS (RRMS) subtype with highly 
Statistically significant difference (P <0.001). Seventy five percent of PPMS patients had RLS compared to 
42% of SPMS and 35% of RRMS patients which is statistically significant (P< 0.05), Table (3). 


Table (3): Comparison between RRMS, SPMS and PPMS patients as regard quality of sleep, excessive 
daytime sleepiness and Restless Legs Syndrome 


SPMS (n=7) | PPMS (n=4) 


Pittsburgh Sleep Quality 
Index (PSQIT) 
Mean +SD 


10.2+2.8 14.2 1.7 





Epworth Sleepiness Scale 
(ESS) Mean +SD 


10.2+2.6 13.5+2.4 17.5 1.7 





International Restless Legs 
Syndrome Rating Scale.N | 5 (35.8%) 
(%) 9 (64.2%) 


3(42.8%) 
4(57.2%) 


3(75%) 


1 (25%) X2 5.368 


With RLS Without RLS 








PSG shows that the total sleep time and 
sleep efficiency index are highly statistically 
significant decreased in MS patient in comparison 
to control group (P <0.001). 

Additionally, patients with MS had 
prolonged sleep latency and decreased REM 
latency with higher total arousal index and 
periodic limb movement (PLM) index than control 
group with highly statistically significant 
differences (P< 0.001; 0.031; 0.006 and 0.021 
respectively). 

Regarding sleep stages; the MS patients 
had prolonged REM sleep stage duration in 
comparison to control with highly statistically 
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significant difference (P<0.001). While in Non- 
REM sleep stages; MS patients had prolonged stage 
1 and 2 and shortened slow wave sleep (SWS) 
stage duration compared to controls which is 
statistically significant (P < 0.03;0.027 
respectively). 

According to sleep respiratory events and 
oxygen saturation, MS patients showed more 
obstructive and central apnea events than controls. 
But; central apneas showed statistically significant 
increase (p< 0.035).Also; MS patients showed 
statistically significant lower 02 (%) and 
statistically highly significant higher oxygen 
desaturation index (%) than controls (P<0.004; 
0.000 respectively), Table (4) 
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Table (4): Comparison between patients and control groups as regard PSG sleep parameters 
Controls 
group(n=12) 
(Mean+SD) 


Patients group 
(n=2S) 
(Mean+SD) 


latency ` 


69.84 + 24.5 87.1+14.80 2.246 0.031 
on REM Sleep Stages % 


aces es ee | 

tage | 
tage 2 
low wave sleep 
REM sleep stage % 
Respiratory events ee SS a eee ee ens 
15.32 +16.3 


p-value 


ime in bed (TIB) (hrs.) 
otal sleep time(TST)(hrs) 
leep efficiency index % 
umber of arousal >2min 
leep latency 

Rapid Eye Movement(REM) 


entral apnea 0.034 

bstructive apnea 
Mixed apnea 
Apnea hypopnea indexlhour 
Oxygen saturation ait Gees ee an 
aseline O2 (%) 
owest O2 (%) 
xygen desaturation index (%) 


disorder 
32.1 + 30.94 9.50+413.37 3.106 0.004 
periodic leg movements index 


PLM lhour 9.24 +8.74 4.166 +6.30 2.417 0.021 


Progressive PMS patients either PPMS or SPMS had decreased total sleep time (TST) and sleep 
efficiency index in comparison to RRMS with highly statistically significant difference (P<0.000).While; 
SPMS patients and RRMS showed higher total arousal index than PPMS patients with statistically 
significant difference (p<0.034). Yet; No statistically significant difference as regard other sleep parameters, 
Table (5). 


REM sleep stage % | 
Respiratory events _  _ | 
Mixedapnea O 
Apnea hypopnea indexlhour | 
Oxygen saturation | 


i 





Z O 
= 
z 
(oz 
Q 
= 
© 
<a 
ge) 
@ 
2. 
fe) 
on 
Ey 
O 
— 
ig?) 
va 
5 
<i 
© 
= 
© 
5 
oe 
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Table (5): Comparison between RRMS, SPMS and PPMS patients as regard PSG sleep parameters 


PSG Sleep Parameters 
Total sleep time(TST)(hrs) 


RRMS (n=14) 
(Mean+SD) 
5.22+0.723 


SPMS (n=7) 
(Mean+SD) 
3.42+.0.672 


PPMS( n=4) 
(Mean+SD) 
3.87+ 0.853 


0.000** 





Sleep efficiency index % 


73.8748 .33 


56.70+15.13 


51.0045 .35 


0.000** 





Number of arousal >2min 


3.85+42.24 


6.85+4.09 


2.25+2.06 


0.034* 





Sleep latency 


26.35 +11.16 


37.85+12.54 


38.75+.13.69 


0.068 





REM latency 


76.50+ 23.54 


58.42+28.16 


66.50+17.55 


0.281 





periodic leg 


Number of 
movements 


25.57 + 31.62 


42.14+31.60 


37.75+29.15 


0.493 





periodic leg movements index 
/hour 





6.92+8.42 





11.42+8.904 





13.50+9.255 








0.320 





Functional disability among MS patients assessed by expanded disability status score (EDSS) had positive 
correlation with Pittsburgh Sleep Quality (PSQ) Index score and excessive daytime sleepiness assessed by Epworth 
sleepiness scale (ESS) with statistically significant difference (p< 0.007; 0.008 respectively). Also EDSS had negative 
(inverse) correlation with total sleep time (TST) and sleep efficiency index on PSG (p< 0.002;0.032 respectively), 
Table (6) and Figures (1, 2 and 3). 
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Table (6): Correlation between EDSS and Pittsburg sleep quality index, Epworth sleepiness scale, Total sleep 
time and Sleep efficiency index. 


EDSS 
Parameters 


Pittsburg sleep quality index 0.529 0.007 


Epworth sleepiness scale 0.529 0.008 
Total sleep time - 0.622 0.002 


Sleep efficiency index -0.453 0.032 








EDSS 














T r T T T 
2.50 5.00 7.50 10.00 12.50 15.00 
Pittsburgsleepqualityindex 


Figure (1): Correlation between EDSS and Pittsburgh Sleep Quality Index 





JR? Linear = 0.280 


5.004 o o 
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1 
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o 
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T T, T 7, T 
7.50 10.00 12.50 15.00 17.50 20.00 
Epworthsleepinessscale 


Fig (2) Correlation between EDSS and Epworth Sleepiness Scale 


2 Linear = 0.285 
oo 


EDSS 
i 











T T T 
6000 70100 30'00 90'00 
Sleepefficiencyindex 


Figure (3): Correlation between EDSS and Sleep efficiency index 
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DISCUSSION 

Insomnia in the ICD-10 of the World Health 
Organization (WHO) is defined as incapability to 
initiate sleep, or as disrupted sleep or early morning 
awakenings); including organic i.e., secondary to MS 
and non-organic insomnia as well “®), 

The ICSD-3 defines insomnia as a persistent 
difficulty with sleep initiation, duration, consolidation, 
or quality that occurs despite adequate opportunity 
and circumstances for sleep, and results in some form 
of day impairment “, 

The prevalence of insomnia in MS seems to 
be higher than in the general population, but studies 
comparing the prevalence of insomnia in MS with the 
general population in systematic manner are lacking 
today. Approximately one fourth to one half of MS 
patients are suffering from insomnia. Albeit; we do 
not have robust data confirming the hypothesis that the 
prevalence of insomnia is higher in MS than in the 
general population %. 

Another study according to ICSD-2 criteria 
reporting insomnia in 25% of MS patients “. 

Brass and colleagues found moderate to 
severe insomnia in 31.6 % of 2375 MS patients using 
validated questionnaire ?) . 

Leona vicius and colleagues found sleep 
disturbances in 45.3 % of MS patients using the Medical 
Outcomes Study Sleep (MOSS) scale €”. 

Tachibana and colleagues reported sleep 
problems in 53.6 % of MS patients including 
discomfort in the legs, snoring, nocturia, and sleep 
apnea 9), 

The current study revealed poor sleep Quality 
among 76% of MS patients according to the Pittsburg 
sleep quality index (PSQI) with mean score (8.6 +3.7) 
(Table 2). 

Polysomnographic parameters supported this 
finding showing that total sleep time and sleep 
efficiency index are highly statistically significant 
decreased in MS patients in comparison to control 
group; (P <0.001and 0.000) (Table 4). 

Additionally, patients with MS had prolonged 
sleep latency and decreased REM latency with higher 
total arousal index and periodic limb movement index 
than control group (P< 0.001; 0.031; 0.006 and 0.021 
respectively)(Table 4). 

Regarding Sleep stages; MS patients had 
prolonged REM stage and stage 1 of non REM sleep 
with decreased duration of slow wave sleep (SWS) 
stage compared to control (p< 0.001; 0.05and 0.027 
respectively) (Table 4). 

Regarding MS _ subtypes; patients with 
progressive MS (PMS) either primary PPMS or 
secondary SPMS subtypes had poorer sleep quality 
index by PSQI compared to relapsing remitting 
(RRMS) subtype which is highly statistically 
significant (P <0.001) (Table 3). 
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Polysomnographic (PSG) parameters 
supported these results showing that progressive MS 
patients had decreased total sleep time and sleep 
efficiency index with higher total arousal index than 
RRMS patients with highly statistically significant 
difference (P< 0.001; 0.001 and 0.023 respectively). 
Yet; no statistically significant difference as regard 
sleep and REM latency (Table 5) 

Obstructive sleep apnea (OSA) known also 
as obstructive sleep apnea hypopnea (OSAH) 
syndrome is the most common sleep -related breathing 
disorder (SRBD). Other less frequent SRBDs are 
central sleep apnea syndrome (CSA), central alveolar 


hypoventilation “°” obesity hypoventilation syndrome 
(OHS), complex sleep apnea with persisting central 
apneas after starting continuous positive airway 
pressure (CPAP) therapy and upper airway resistance 
syndrome (UARS), has been described as a new SRBD 
requiring esophageal manometry to detect an increase 
of inspiratory esophageal pressure 475), To date, we do 
not have exact data about the prevalence of OSA or 
other SRBDs in MS patients °®, 

Kaminska and colleagues found OSA in 58 
% of MS patients and 49 % of healthy controls 
using the American Academy of Sleep Medicine 
(AASM) research criteria (apnea or hypopnea for 10s 
associaed with arousal or desaturation 4 %) and an 
apnea/ hypopnea index (AHI) cutoff of 15/h. when 
using only desaturation associated hypopnea/apnea 
(without arousal associated hypopnea/apnea), 11 % 
were suffering from OSA 278), 

Veauthier and colleagues found SRBD in 12 
% of consecutive MS patients using the older AASM 
Task force criteria from 1999 and an AHI cutoff of 
10/h 29), 

Kallweit and colleagues Investigated 69 
fatigued MS patients with over-night respirography, 
SRBD was present in 41 % 9, 

Braley and colleagues Investigated 30 MS 
patients and 30 healthy controls (HC) by 
polysomnography using a lower AHlI-cut-off of 5/. 
OSA was among 80 % of MS patients and 63 % of 
controls 3, 

Chen and colleagues Investigated 21 MS 
patients and 10 healthy controls using the same low 
AHI cutoff of 5/ h, and none of the patients or controls 
had an AHI 5/h %).Braley and colleagues 
retrospectively analyzed the polysomnographic data of 
48 MS patients compared with 48 controls matched 
for age, gender, and body mass index (BMI). OSA as 
well as CSA were more severe in MS patients than in 
controls °°, 

In the current study PSG findings revealed a 
statistically significant difference between MS patients 
and control groups regarding sleep respiratory events 
and oxygen saturation particularly central apnea events 
which showed statistically significant increase with 
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mean (15.32 +16.36) among MS patients (p< 0.035) 
(Table 4). 

Also; MS _ patients showed statistically 
significant lower O2 (%) and statistically highly 
significant higher oxygen desaturation index (%) than 
controls (P<0.004; 0.000 respectively) (Table 4). 

Restless Leg Syndrome in The ICSD-3 is 
defined as "an urge to move the legs, usually 
accompanied by or thought to be caused by 
uncomfortable and unpleasant sensations in the legs" 
which (i) begin or worsen during periods of rest or 
inactivity, (ii) are relieved by movement, and (iii) 
occur (exclusively or predominantly) in the evening or 
night "9, 

Moreover, the ICSD-3 requires that these 
features are not accounted for as symptoms of another 
medical or behavioral condition and cause distress, 
sleep disturbances, or daytime impairment. RLS may 
be idiopathic or symptomatic of an underlying 
condition (i.e., chronic renal failure, anemia, and iron 
deficiency) %. 

The prevalence of RLS is four times higher 

in MS than in the general population “. 
Deficiency and subsequent dopaminergic dysfunction 
play a major role in the etiology of RLS °°.PLMD is 
considered to be phenotype of RLS. Low iron stores 
and decreased ferritin serum levels were found in 
periodic limb movement disorder (PLMD) as well 
(19,35 ) 


The current study revealed that 40% of MS 
patients had RLS according to the International 
Restless Leg Syndrome Rating Scale (IRLS). (Table 
1) 

We found that the prevalence of RLS is more 
among PMS than RRMS. Where 75% of PPMS 
patients had RLS compared to 42% of SPMS and 35% 
of RRMS patients which is statistically significant (P< 
0.05). (Table 3) 

PSG results revealed that MS patients had 
higher PLM index than control group which is 
statistically significant (P< 0.021) (Table 4).Yet; 
There was no statistically significant difference 
between different subtypes of MS regarding PLM 
index (Table 5). 

Narcolepsy type 1 (hypocretin deficiency 
syndrome) is mainly characterized by excessive 
daytime sleepiness (EDS) and signs of REM sleep 
dissociation, the most specific of which is cataplexy, 
and it is caused by a deficiency of hypothalamic 


neuropeptide hypocretin (orexin) signaling ©” 


Apart from EDS for at least 3 months, the 
diagnosis of narcolepsy type 1 requires either the 
presence of cataplexies, reduced sleep latencies in the 
multiple sleep latency test (MSLT) of <8 min in 
combination with two or more sleep-onset REM 
periods (SOREMP) or reduced hypocretin-1 (HCRT-1) 
levels in the cerebrospinal fluid (CSF) (either <110 
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pg/mL or <1/3 of mean values obtained in normal 
subjects with the same standardized assay) “> 39, 
Narcolepsy type 2 similarly requires the presence of 
EDS for at least 3 months but in contrast to narcolepsy 
type 1 the absence of cataplexies and the absence 
of reduced HCRT1. Additional criteria according to 
the ICSD-3 are reduced sleep latencies in the MSLT of 
<8 min and two or more SOREMP “), 

It is not known for certain if the prevalence 
of narcolepsy is higher in MS patients than in the 
general population.To date, robust epidemiological 
data and powerful studies investigating consecutive 
MS patients by MSLT in a systematic manner are 
lacking @, 

Our study revealed that 11 MS patients (44%) 
had excessive daytime sleepiness (i.e. Hypersomnia) 
according to the Epworth sleepiness scale (ESS) with 
mean score (12.2+3.6) with highly statistically 
significant difference (P <0.001) between Patients and 
control group (Table 2). 

Patients with progressive MS (PMS) either 
primary or secondary subtype had excessive daytime 
sleepiness (EDS) compared to relapsing remitting 
(RRMS) subtype with highly statistically significant 
difference (P <0.001) (Table 3). 

Our study revealed that MS patients had 
shorter REM latency (69.84 + 24.5) in PSG than 
control group (87.1+14.80) which is statistically 
significant (P<0.031) (Table 4). 

Despite of PMS patients showed shorter REM 
latency either SPMS (58.42+28.16) or PPMS 
(66.50417.55) in comparison to RRMS (76.50+ 23.54); 
this was not statistically significant different; (Table 5). 

Regarding Functional Disability among MS 
patients with Sleep disorders There is clear positive 
correlation between functional disability of MS patients 
assessed by EDSS and Quality of sleep assessed with 
Pittsburgh Sleep Quality Index score and excessive 
daytime sleepiness assessed by Epworth sleepiness 
scale (ESS) (p < 0.05). Which means that the worst is 
quality of sleep (Higher PSQI scores) the more increase 
in the functional disability among our patients group. 

The same for hypersomnia; the more increase 
in ESS score the more increase in EDSS score; which 
is clinically meaningful..In the contrary; EDSS had 
inverse correlation with total sleep time and sleep 
efficiency index on PSG (p< 0.05) (Table 6) and 
Figures (1, 2 and3). 


CONCLUSION 

Sleep disorders are prevalent among MS 
patients. PPMS and SPMS patients show more 
prevalence of sleep disorder than RRMS with poorer 
sleep parameters on PSG. The poorer the sleep 
quality of MS patients the higher is the functional 
disability. The lower the sleep efficiency on PSG the 
more is the functional disability. 


Seham Abd Elsadek et al. 
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